Preparation of [Co(bpeb)2(NCS)2]·7DCB (DCB@1).
Well-formed orange cubic prisms of DCB@1, suitable for X-ray diffraction, were grown after a few days of slow layer diffusion in an essay tube at room temperature. The top layer was a methanol solution of the Co 
Preparations of [Co(bpeb)2(NCS)2] . 4TAN . 4MeOH (TAN@1), [Co(bpeb)2(NCS)2] . 6TOL (TOL@1) and [Co(bpeb)2(NCS)2] . 8PYR (PYR@1).
Well-formed orange cubic prism of TAN@1, TOL@1 and PYR@1, which were suitable for X-ray diffraction, were obtained by immersing crystals of DCB@1 for a week in thianthrene, toluene and pyrrole solutions, respectively. The crystals were collected by filtration and air-dried. TAN@1: elemental analysis calculated (%) for C94H72CoN6 O4S10 (1727.2): C 65. 29, H 4.20, N 4.86, S18.54; found: C 64.98, H 4.35, N 4.90, S 18.60, IR (KBr) 2080 (νNCS), 1462 , 1495 , 1590 and 2219 cm-1 (νC C).
TOL@1: elemental analysis calculated (%) for C84H72CoN6S2 (1287.5) : C 78.30, H 5.63, N 6.52, S 4.98; found: C 78.36, H 5.85, N 6.47, S 4.97. IR (KBr) 2081 (νNCS), 3087, 3062(νCH3), 1497 , 1590 and 2218 cm-1 (νC C). PYR@1: elemental analysis calculated (%) for C74H64CoN14S2
(1271.4): C 69. 85, H 5.07, N 15.41, S 5.04; found: C 69.97, H 4.96, N 15.46, S 5.01. IR (KBr) 2080(νNCS), 3400(νNH) 1494, 1589 (νC=C) and 2218 cm-1 (νC C).
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Physical Techniques. Elemental (C, H, S, N) and Inductively coupled plasma-atomic emission spectroscopy (ICP-AES) analyses were performed at the Microanalytical Service of the Universitat de València.
Thermogravimetric Analysis. The thermogravimetric analysis (TGA) was performed on crystalline samples of DCB@1, TAN@1, TOL@1 and PYR@1 under a dry N2 atmosphere with a
Mettler Toledo TGA/STDA 851 e thermobalance operating at a heating rate of 10 ºC min -1 .
X-ray Powder Diffraction. Polycrystalline samples of DCB@1, TAN@1, TOL@1 and PYR@1 were introduced into 0.5 mm borosilicate capillaries prior to being mounted and aligned on a Empyrean PANalytical powder diffractometer, using Cu Kα radiation (λ = 1.54056 Å). For each sample, three repeated measurements were collected at 100 K (2θ = 2-40°) and merged in a single diffractogram. suitable for X-ray diffraction, were obtained by immersing crystals of DCB@1 for a week in thianthrene, toluene and pyrrole solutions, respectively, after a crystal-to-crystal transformation accounting for a poor quality and a poor diffraction power of the samples. In fact, a lower θmax of diffraction were obtained, especially for PYR@1, even if all possible steps were undertaken to ensure that the experiment was able to extract the best diffracting power from the sample. However, since the solution and refinement parameters are reasonable, compared with analogue 2D MOFs structures previously reported, we are confident that the crystal structure found is consistent. The data were processed through the SAINT 2 reduction and SADABS 3 multi-scan absorption software.
The structure was solved with the ShelXS structure solution program, using the Direct Methods solution method. The model was refined with version 2013/4 of ShelXL against F 2 on all data by full-matrix least squares. 4 All non-hydrogen atoms were refined anisotropically. The hydrogen atoms of the organic ligands were set on geometrical positions and refined with a riding model.
Keeping in mind that we are dealing with a SC to SC solid-state incorporation of the solvent guests into the 2D networks, it is not surprising that the thianthrene, toluene and pyrrole molecules found from F map were disordered within the voids of the structure. In particular, no good model for guest molecules in PYR@1 has been found. Residual electron densities in the solvent-accessible void due to disordered solvent molecules were treated with the PLATON SQUEEZE program. Measurement System (PPMS). Static dc magnetic measurements were carried out for DCB@1 by powdering and restraining the sample in order to prevent any displacement due to its magnetic anisotropy, whereas the dynamic ac magnetic measurements were carried out by using frozen solutions of polycrystalline samples of DCB@1, TAN@1, TOL@1 and PYR@1 in the respective solvent. The susceptibility data were corrected for the diamagnetism of both the constituent atoms Table S4 . Exponent of a power-law probability distributions (n) of relaxation times () with the temperature ( -1 = CT n ) of DCB@1, TAN@1 , TOL@1 and PYR@1 in a 1.0 kG applied static field. Table  S2 ). Table  S2 ). Table  S2 ). Table  S2 ). 
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